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ABSTRACT
Objective Accurate measurement of compliance with
COVID-19 guidance is important for public health policy and
communications. Responses to surveys, however, are
susceptible to psychological biases, including framing effects
and social desirability. Our aim was to measure the effects of
these biases on estimates of compliance with public health
guidance (eg, hand-washing, social distancing).
Design We conducted two online experiments (n=1800)
and varied whether questions were framed positively or
negatively (eg, ‘I always wash my hands. . .’ vs ‘I don’t
always wash my hands. . .’). We also varied the degree to
which anonymity was assured, via a ‘list’ experiment.
Results Reported compliance, despite being generally
high, was reduced by negatively framing questions and
increasing anonymity using a list experiment technique.
Effect sizes were large: compliance estimates diminished
by up to 17% points and 10% points, respectively.
Conclusion Estimates of compliance with COVID-19
guidance vary substantially with how the question is asked.
Standard tracking surveys tend to pose questions in ways
that lead to higher estimates than alternative approaches.
Experimental tests of these surveys offer public health
officials greater insight into the range of likely compliance
estimates to better inform policy and communications.

INTRODUCTION
Containing the spread of COVID-19 requires wide-
spread compliance with public health guidance,
including hand hygiene and distancing from
others.1 These behaviours are hard to measure
objectively, so governments and public health offi-
cials rely on estimates from tracking surveys. We
present two experiments showing that these esti-
mates depend strongly on how questions are asked.
The experiments were commissioned by Ireland’s
Department of Health, to support the Behavioural
Change Subgroup of the National Public Health
Emergency Team (NPHET).

The way questions are asked can affect responses
in surveys.2 3 Potential sources of variation include
order effects, where the order in which questions or
response alternatives are presented influences
respondents’ answers4 and survey format effects
(ie, how the survey is administered).5 These ‘method
effects’, whereby some variation in outcome is asso-
ciated with how it is measured, are problematic if
responses are systematically biased.6Here, we inves-
tigated two specific potential sources of bias: ques-
tion framing7 and social desirability.8

We varied whether survey questions were framed
positively or negatively. Logically, if a survey asks
people whether they regularly wash their hands and
90% say ‘yes’, the same survey should find that 10%
report not washing their hands. However, positive
or negative framing can alter responses.9 10

Social desirability refers to the tendency for sur-
vey respondents to over-endorse items that they
perceive others judge favourably.11 If participants
believe that COVID-19 risk mitigation behaviours
are socially desirable, some who do not follow gui-
dance may be reluctant to respond truthfully. Thus,
reported compliance in surveys may be inflated.

METHOD
To measure framing effects, we randomised survey
respondents to answer positively or negatively framed
questions about the same behaviour. To estimate
social desirability bias, we used a ‘list experiment’.12

In this method, a first group of randomly assigned
participants views a list of items, comprised of non-
target items and one target item. Participants are not
asked which items apply to them, only how many.13

A second (control) group views only the non-target
items and is asked the same question. Thus, the dif-
ference between the average response to both lists
indicates the proportion of participantswho endorsed
the target item. The method confers anonymity:
researchers infer the prevalence of the target beha-
viour without individuals endorsing it explicitly. By
subsequently asking the control group directly about
the target behaviour, prevalence under anonymity in
the experiment can be compared to prevalence mea-
sured via a direct question.14

The study was conducted in line with institutional
ethics policy.

Participants
We recruited 1800 adults from an online panel held
by a leading market research company. Socio-
demographic characteristics approximated census fig-
ures well, as summarised in online supplemental mate
rial. Timmons et alprovide details on how recruitment
from this panel compares to a probability sample.15

Eight hundred completed the first experiment in mid-
June. The remainder completed the second experi-
ment 2weeks later. A national tracking survey showed
no change in the target behaviours over this period.
Participants undertook the experiments as part of
a 20-min online study programmed using Gorilla
Experiment Builder.16 They were paid €6.
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Materials, design and procedure
In each experiment, participants were randomly assigned to one
of two conditions. In the ‘list’ condition (n1=402, n2=502),
participants viewed a list containing the target behaviour (eg,
hand-washing) along with three non-target behaviours. They
reported how many items applied to them. For example,
► I have been keeping in touch with friends and family via the

internet or by phone.
► I amwatching less TV (or streaming TV shows less) than usual.
► I have a household pet that I have been spending more time

with (eg, taking the dog for a walk more often).
► I wash my hands with soap and water for a full 20 seconds (or

I use hand sanitiser) when I return home from being out or
touch a surface other people might have touched.
Item order was randomised. The online supplemental material

provides further details and full materials. In the ‘direct’ condi-
tion (n1=398, n2=498), participants viewed the list of three non-
target items and reported how many applied to them. A direct
question about the target item followed, for example,

. . .does the below action apply to you?
► I wash my hands with soap and water for a full 20 seconds (or

I use hand sanitiser) when I return home from being out or
touch a surface other people might have touched.
In the first experiment, items were framed positively, as above.

In the second experiment, the same items were framed negatively
(eg, ‘I don’t wash my hands. . .’ (sic)). Each experiment included
three target items and hence three sets of questions, presented in
random order: hand-washing, distancing and meeting others
(experiment 1); hand-washing, distancing and mask-wearing
(experiment 2). These items reflected contemporaneous public
health guidance. As framing was tested only for hand-washing
and distancing, we focus on these items for the purpose of this
paper. Results of the list experiment formeeting others andmask-
wearing are reported in online supplemental material.

RESULTS
We preregistered directional hypotheses for the effects of social
desirability and non-directional hypotheses for framing. The
preregistration, data and analysis code are available at https://
osf.io/3ukqg/. The online supplemental material contains addi-
tional details on the analysis, including robustness checks.

Hand-washing
When asked the direct, positively framed question, 91% of parti-
cipants reported following hand-washing guidance, which
matched contemporaneous national tracking data.17 Figure 1
compares conditions. When the question was framed positively,
reported compliance was lower in the list condition than the direct
condition, t(451.9)=1.78, p=0.038, d=0.13.When framed nega-
tively, there was no difference, t(612.5)=0.09, p=0.464, d=0.01.
However, a lower proportion of participants reported washing
their hands when asked the direct, negatively framed question
compared to the direct, positive question, t(891.4)=3.67,
p<0.001, d=0.24. There was no difference between frames in
the list condition, t(900) =0.21, p=0.834, d=0.01.

Distancing
Ninety-two percent reported keeping 2 m from others when
directly asked the positively framed question, again matching the
national survey. There was no significant reduction in the list con-
dition, t(466.9)=0.83, p=0.204, d=0.06 (figure 1). However,
when the question was framed negatively, there was evidence of
lower reported compliance in the list condition, t(600.6)=1.39,

p=0.082, d=0.09. In general, negative framing reduced reported
compliance in the direct, t(869.5)=5.56, p<0.001, d=0.37, and list
conditions, t(896.7)=2.27, p=0.023, d=0.15.

Socio-demographic differences
Because list experiments are analysed using difference-in-means
estimators (as above), standard models that incorporate socio-
demographic variables as individual-level covariates are not
possible.14 Instead, we repeated the above analysis for subgroups
by gender, age, education18 and residential area (urban/rural).
Note that these subgroup tests have reduced statistical power.
Three exploratory comparisons were statistically significant
(table 1); all other comparisons were non-significant (details at
https://osf.io/3ukqg/). These results suggest that effects of social
desirability and frame depend not only on the relevant behaviour
(eg, hand-washing and social distancing), but also on respon-
dents’ socio-demographic characteristics (such as gender, age
and whether they live in an urban or rural area).
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Figure 1 Proportion of participants endorsing target items. Error bars
are the SE. Error bars for the ‘list’ conditions are larger due to the
combined variances when calculating the proportion of indirect
endorsements.

Table 1 Significant differences by socio-demographic subgroups

Health
behaviour

Socio-demographic
characteristic Finding

Hand-washing Gender More men reported complying with
hand-washing advice when asked
directly than in the list condition, but
only when the question was framed
positively (89% vs 76%), tpos (241.1)
=1.75, p=0.040, d=0.17.

Distancing Age Among younger participants (aged
under 50 years old), there was
a difference between the direct and list
conditions when framed both positively
(88% vs 74%), t(231.5)=1.61, p=0.054,
d=0.16, and negatively (75% vs 64%),
t(344.2)=1.40, p=0.082, d=0.12.

Living area Rural participants displayed significant
social desirability bias when the
distancing question was framed
positively (93% vs 81%), t(174.1)=1.64,
p=0.051, d=0.19, and negatively (83%
vs 63%), t(211.5)=2.27, p=0.012,
d=0.24.
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DISCUSSION
Tracking surveys indicate high compliance with COVID-19
public health guidance in Ireland. We found equivalent esti-
mates when we posed positively framed questions directly to
participants. However, attempts to reduce social desirability
bias decreased reported compliance by up to 10% points.
Varying question framing produced differences of up to 17%
points, with negative frames generating lower estimates. These
effects were large: roughly doubling and more than doubling
measured non-compliance, respectively. Thus, estimates of
compliance depend strongly on how the question is asked.
Notably, the effects varied across target behaviours. For exam-
ple, whereas social desirability did not affect reported distan-
cing in the positive frame,19 it did in the negative frame. Hand-
washing showed the opposite pattern: social desirability bias
affected hand-washing in the positive frame, but not in the
negative one.

Our experiments do not showwhich estimates most accurately
reflect behaviour. However, since list experiments counter social
desirability bias, the results suggest that direct questions that
measure self-reported compliance probably overestimate true
compliance. Why reported compliance is lower when questions
are framed negatively is unclear. Multiple psychological mechan-
isms could be advanced and future researchmay determine which
frame is most accurate.

Controlling the spread of COVID-19 will depend on contin-
ued engagement with public health advice. We have shown that
compliance may appear artificially high if surveys employ direct,
positively framed questions, as tracking surveys typically do.
Researchers might improve the quality of evidence from compli-
ance surveys by asking multiple forms of questions, permitting
triangulation of more accurate estimates, as recommended in
research on method effects.6 Experimental methods can further
help to reveal the potential scale of inaccuracy.20 Controlled
testing of survey questions can help public health officials and
communications teams to identify behaviours that require stron-
ger promotional messaging.
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What is already known on this subject

► Compliance with public health guidance is vital for containing the
spread of COVID-19 but is difficult to measure objectively,
meaning public health officials rely on national tracking surveys.

► People are sensitive to how questions are framed and sometimes
overstate their agreement with survey items if they think others
judge those items favourably; these biases risk inflating tracking
survey estimates.

What this study adds

► We show that negatively framed survey questions (eg, ‘I don’t always
keep 2 metres from others in public. . .’) more than double non-
compliance estimates compared to more standard, positively framed
questions (eg, ‘I always keep 2 metres from others in public. . .’).

► Conferring survey respondents greater anonymity doubles
estimates of non-compliance with public health advice compared
to standard tracking surveys.

► Experimental tests of survey questions offer a way for public
health officials to better understand rates of non-compliance with
COVID-19 guidance.
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